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ABSTRACT . - v 

^ "Hew technologies ufeed^y li^btaries include computers^ 

minicomputers^ photocopiers^ audiovisual equipipent^ videocable, ^nd 
satellite. Cataloging is a ma jot area of computer applicationr with 
the HARC (HAchlne Readable Cataloging) format developed by thej 
Library of Congress providing batch mode .services and the more ^ 
sophisticated OCLC (Ohio College Library Center) bibliqgraphic data 
base providing online retrieval and entry of information for 
cataloging monographs. The success of OCLC has encouraged 
establishment of regional library networks, as veil as several other 
online systems, and control of serials and periodicals via computer 
is-now in experimental stages through the COHSER (conversion of 
SERials) project. Minicomputers have been readily adapted tOyaibrary 
circulation systems and are widely accepted in public libraries. 
Online information retrieval, wliich was iTiitially a tool for special 
libraries, is beginning to be offered by public^'^Tyd....academic 
libraries, although the expense of such systems usualty^-^d^mand part 
or full recovery of search costs from the patron apd the controversy 
of fee- for- ^^er vice vs. no-charge has yet to be resolved., Contraning 
education for librarians and education for library patrons are \^ 
important for the acceptance of future developments in library 
technology. (Author/JAB) \^ 
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rjGKtuctlon 



lipLibraries have traditionally been underfunded in ter^^! of accomplishing 
tJfe goals and services which they have set for" themselves Ind .for their cli- 
. entele. Pe.haps this fact accounts for the increasing adoption of computer 
.nd other nWhnologies by librarians who are eager to find ways to bring 
costs, down' wh^ retaining or improving the level of services. Microforms 
and purtched card equipment have been in use. in |ome libraries since the 
. first decades of this century; in the late 1950. s and early I960. s it bebame 
apparent that bibliographic data and the file-handling functions performed 
by libraries were ideal applications for the emerging computer technology. 

In the first years of automation, much effort was devoted to "infor- 
mation stW and retrieval." With Vannevar Bush's dream in mind, infor- 
mation specialists worked with the premise that if all information is 
accessible by computer, anyone who needs information' should be able to re- 
trieve it easily by merely giving the computer a few simple instructions. 
The desired effect would be achieved: to serve users better and fas^r. " 
Unfortunately, the statement of the solution is considerably easier than 
its achievement. -In tf.e 1960-3. computer technology could not economically 
-provide storage for vast files of tiibl iographic data. Libraries were not 
organizationally prepared to act as the 'intermediaries between the computer 
and the patron. Therefore, the first major st:eps in' library technology were 
applications relating to the "baOc room" or housekeeping functions-catalog- 
ing. acquisitions, ^and circulation. Only in the 1970 's have the library 
profession and its commercial suppliers gained sufficient expertise to move 
technology directly into the public service functions. 
the TechnoloqY ■ 

. ^ong the new technologies used by libraries are bomputers. .minicomputers. 
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photocopiers, audio-visual equipment, vidbocable, and satellite. 

Before 1970, most of the computer applications were in "batch mode;" 
that^ is,, punched cards or punched paper ^tape representing bibliographic 
records were prepared by the library and. s^t on a daily, weeJcJy, (or less 
frequent basis to a separate computer center. 5*ollowing a pre-arranged 
schedule, the computer center th«n 'Van the Job" and produced; a computer 
^^"^ P^^^^P^ other by-product»)M"i»^o send.baqk to the library. 
In a cataloging application,' the computer print.-out, tould take the form ~ of . 
3 X 5|card6 to be filed ^ the catalog. Thp library then began acqiimulating 
:data again for the next xrun. , , , 

Around 1970, batch systems began to be replaced **ith "on-line" systems. 
In such systems, the keyboard operator yses" a typewriter terminal which is 
connected directly to the computer. D^jta can be iopjut to the ma^tei- file 
directly; the keyboarder c^ request: that the computer respoijd with spe- 
cific information in order to make decisions. For example, a catalog file 
may be on-line; -the keyboarder can request that alj records with an authot's 
naiiie ,of "John E. Smith" be di§played. I!he keyboar^de^r, who is presumably 
, cataloging a book by John *E. Smith, may use exi^ti^ng data rattier than 
waiting for the results of the daily or weekly rw>j, 

t ^N^On-line systems tend to be- considerably more expensive than batch 
systems. However, they allow economy in the work flow opecation. ki we ' 
will see later ^n-line minicomputer systems form the laasis for several re-' 
cently developed library systems^ ' 
The Catalog ' ^ ' 

As the back^ne of every library collection, the catalog and its 
^ bibliographic displays have received" more attention from library technolo- 
■jjists than lany otJ^er library function. Going back to Melville Dewey's : '\ 
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desire to catalog each book only once, librarians worked to standardlz.e 

the format of bibliographic data, so that one library's data could boused .. 

by another. When the* data ar^ Intended for computer manipulation, this 
^ standardization must take the form of explicit identification of parts of 

the catalog which had previously been recognized only implicitly (such as 
troding the language, the type^of material, etc.), and of preci^ formatting 
of the content of the bibliographic record itself. " 1^ 

/ In the mid-1960 "s, work began on a standard format for machine-readable 
bibliographic data. ''n\e MAchine Readable Cataloging (MARC) format, devel- 
oped at the Library of Congress, was tested for a ye^r, modified on the ^ 
basis. of this testj^ng, and the development of the MARC II format was com- 
plete by 1968. In 1969, the Library of Congress began to distribute cat- 
aloging data for English-language books in the MARC format, using computer 
magnetic tape. . Since then, the scope of this distribution service has ex- 

panded to include all reman -alphabet books cataloged^ by the Library of '/\ 

',' ^ 
Congress, and cataloging for other types of materials, such as maps, music, 

serials,' and audio-visual materials. 

The f ^st subscribers to the MARC tapes were libraries which had de- 
veloped, pr were developing, computer-twfsed'^stems to support their cata- ' 
loglng of>erations. Among these were t\e/^&li York Public Library, the Uni-* 
versity of Chidago, and Stanford University. Other customers included 
vendors of bibliographic data, who were able to use the MARC tapes to pro- 
vide standard ^cataloging to their customers. 

The MARC distribution service is a batch system. Subscribers to the 
service receive tapes or\ a weekly basis and us^ them to update their owrf 
^iles of machine-readable bibliographic data. 



-^ Networks for cStaloqlnq , ^ 

With the advent of inore sophisticated technology, ,th^ OhiS College" " " 
. Library Center COCLC) began an on-line serfvicfeNtn' 197l' thit revolutionized 

^library automation--and the revoluti|^ continues. 00^2 offered 'to its mem- 
' bers and then to libraries outside Ohio the capabilli^ 6f/c6iTununicatlng with 



OCLC's large blbliograj>hlc data- base by means of a c^puter terminal j 

dat^ansmitting telephor^e lines. A library cduld /search the data tose ^ 
for\^ specific cataloging record;, if fountf^ the libi-ary could 'Wer" a 
set of catalog cards Iby pushing a buttm. If the risquested records ri^ 
^ found, the .librai:^, .could Choose to "input" (key on the terminal; keyboa^) 
■ al^ the appropriate bibliogtaphic data. Again, the resultant product was 
^a set of catalog cardS.j , In addition, the OCU: system adds the abbreviated 
■ name of the library -to each record for which catalog cards are ordered. ' 
Ml«rarles not. owning particular h'o^s but. wishing to borrow them on, li^- 
library loan caq look^at the record on their cathode ray tube (CRT) screens 
" and identify those institutions which dp oim the item. 

Prom an in^al memWship of fifty-five libraries and a small" data ' 
base of about 200,000 records, OCLC has grown uptll in 1978*' it serves ' 
nearly nSOO libraries throughout the Country with a data base of over 
3,090,000 records. -Sev^al other bn-llr^e syst«ns have blen developed,. , 
usually to .serve bpe^^ibr^y at first and then expanded to serve, groups qf^ 
libraries.- Among jiese are the Bibliographic Automation , of Large Libraries' 
using an On-line Timesharing System (EWjLlots)- system at Stanford University; 
the Unlyersity of Toronto Library Automation System (UTLAS,); the Washington 
Library Network (WLf , and the • University of dhieago and Northwestern — 
University Librocl'es' systems* ' „ " 



, Although libraries had been organized (unsystematicaliy) into groups 
to fccilltate irfiaring of materials aj,d services, the success of OCLC's 
^system ^couraged the establishment of library networks design|^ in part 
to provide an interface between the- ILndividual libr^ and OCLC.. Exaiilples 
of these networks are the New England Library Information Network WiNET) 
the State University of New York (SUNY). the Amigoi' Bibliographic. Council 
.(in i«exas), and the California Library Authority for Systems and Services'^-. 
(CLASS). In 1978. about two.dozen organizations belong" to the ^Council of . 
Computerized Library-Networks (CCLN). « These organizations represent the 
approximately 2000 libraries which -are engaged in or are about to engage 
in on-yline library networking. 

In 1976\^ the Library of Congress : formed a Network Advisory Group (NAGj, 
representing the various networks and typ^es of libraries. By the middle of 
197^ ,the NAG had issued a report^ erititled. Toward a National Libra^ and 
Infonnatioa Service Network ; this report is intended to focus the attention 
' of the library community on those step's necessary to create a national 
bibliographip network. Among the topics addressed are network governance. ^ 
l)iDliographic standards, and technological requirements. ' I 

To form a sir^gle bibliographic network for the nation ( as the airlines 
h^e done with their reservations network, for example)., existing and future 
c^puter systems will need to be able to communicate using standard tech- 
niques and codes:. ' The MARC format is the standard record format; however, 
until recently, the library community had not established a standard for 
sending, data fror, one -ccinputer to another. A cooputer protocol was needed ■ 
to identify the source of the message, the destination, and the nature of .• 
the transaction (il" it\ request for, bibliographic data? A response to a 



previous request? A request fpr holcjlngs' information? etc). A groyp 
; coinposed of represental:ives of ALA' s Infor,,ation Science and Automatipn. 
Division, the National Bureau of Standard,, gnd the National qommis^ipn, 
on Libraries and Information Sei^ce (nclis) lis. CCnpJletea d^fli4ti«?n of 
compMter-to-canputer communications protocol, \n 1978 this p^rotooQl / w4ir 
• begin its way through the procedtires which legd tp adoption a? a national 
standard. ' ■;- ^ 

The N'ew Catalog ' * 



Machine-re^<tet,le biblipg^aphlc data ^Up«5 ^ lifc^^ CQ^glderable 
flexibi Ay in the firm of its ,ca^^alpg. Cards a^^ possiJ^le. of courses 
0CL9 and^ALLOTS generate millions of catalog car^? annu^Uy, However, 
more libr aria are considering book catalogs, or tneir ecGncckicaUy v-iaJfele 
counterparts-the Cotrjputer Output Miqrpform (CGfi) catalogs, 

i-nroughou^ the country » public, ^ca^^envic, ^d special l.ifece.ries with 
bibliographic data in machioe-riMl^le fQW <u:e, producing mtcrpfilm 
microfiche catalogs for wide ^i^^ljutipn of _ ^neU entire. c^t^lQg "bo aU • 
branches and public service points. Two fW^-^Informabion Qesign ^nd ' 
Autographics--have developed iniq^rofiLn i:ecider| especially for libp-^y 
catalog use. Bpok ai^^n^icroform catalogs wUl bec«Re in«-eaei?\gly pre- 
valent as the cost tradeoffs become <3pp<u>ent» . 

Although less experience exists with on.^ine qi»tarogs than with micro- 
form catalogs, a few libraries and cqmpapies^h^ve i^stkled pfoine termi. 
nals lor patron use.\Some disadvantage^ aire ob<ripyaj the patron' who can- 
not use a keyboard, or the cost o^tomputer tiiiie. We have much to^eam In 
the area of patron use of on-line catalogs; we must begin by educating 'pur . 
patrons to the rapidly changing bibliograpliic envirOhment. . ^ ' 



Serials ' , 



Control of^:periodicals' and serials is difficult and time-consuming for 
most libraries. Years ago, many libraries represented serial! information 
se^)arately from the card catalog,, in the form of a typed or printed S(?tials 
list.. With "the promise of computer sophistication, /librarians attempted to 
apply computerized tedlniques to ,serials check -in. As it turned out, .this 
attempt was a grave mistake'in the early and mid-1960 •s. The serials check*^ 
in function is more complex than had been realized, ,and prof^sSioijals had 
not had sufficient experience ^with automation at that time. After a few' 
embarrassing lessons, they-l^urned their attention back to cataloging and 
circulation, leavlhg only the relatively simple task of listing serial or 
periodical tities by machine. \ , 

In 1973, a group of librarians requested and r^^ived support from 
the Council on Library Resources to build a data base of bibliographic *1 
records for serials so that each lihi(iry would not have to convert al? 
of its data to machine-readable f'o^ duplicating -the efforts^of other 
libraries. The CONvbrsibn of SERials (CONSER) project began, using OCEC 
as the 'mechanism and the Minnesota Union List of Ser:Sals as tlie^ba'sic file. 
Each of fifteen participating libraries was given a segment of the alpha- 
bet to convert f^rom its serial records. ^ ^as anticipated that a full 
file of 300,000 serial records would Qp. built |Ln^ two years. . ' * / 

Eour years after initiation of the project, about 150,000 titles have 
been input. A^^in, the difficulties pf the project were significantly \ 
underestimated. CONSER is continuing, but with, sup^xrt from OCLc A 
rathcur than from CLR , and with many doiibts on* the, part of librarians as " 
to the validity of the effort. As of early 1978, the Library of IZongressV 
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and OCLc: were both planning to continue development of the GONSER data base.^ 

Since the advent of its on-lihe catalog, oqLC had been promising anoth^ " 
on-line fun<;tibh-serials check-in. Several, years' delay, attested to Ifhe^ ' 
difficulty Of th^ task. ,In late-l^^'s. after fou^ years of 'waiting. 156 oqLC 
users Aan checlSng in serials pn-lihe.^ Because 'oi the burden placed ort " ' 
the comj^ter facility, no additional libraries were* allowed to use on-line^ . ' 
check-in. 'Although^ librarians h^ve called fpr development of on-line serials , 
contrs-i: the only' major supcessful p^j-liq^ serials ched^^it,- system is that 
of. the Biomedical^ Library at- UCLA, which allows staff to propess serials • - 
data, on-line while providing patron acdess by means of ca^pt^ter print-outs. 
Circulation * • < ' . r- 

• ' Because.-^T^s similarity with inventory control/ circulation is the"^ ~ 

library func|aon which Requires the least effort to automate.. The first ' J 
mechonica^^ syste^^ in th^United State? was a punched-card system developed 
at the Universit/of Missouri-Columbia in the 1930. 5. . circulation systems 
range frtxn^^he si/nple to the sophisticated, from a single call number';»er' 
item to a fullVlbli6graphic record. . ■■ ■ / 

^Throughoutihe I960' s, libraries designed their own Circulation 3 
systems, based primarily on.punched card a^d ,then computer technology. iJi 
the 1970«s, minicomputcra^ame. available, and several companies began ^ 

develop" on-line "turnkey" circulation systems -generalized systems ' 
which are designed to be installed and operat^in a library whose staff 
' ^nay lack expertise, in systems or computers. The fi/st of -these systems. 
was Computer Library Systems Incorporated (CLSI), no^ installed in^over 
100 librari,es lihroughout the country, jj^ing the bar-coding schemes- now 
prevalent in supermarkets, the systems allow input ctf bolk and" borrower 
^Identification" to create a cirdjlation transaction. Varying lomuperiodsi' 
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holds, and recalls are 'functions of these systems. In the Chicago area, 
several large public ^rary systems have interconnected CLSI systems, 
■enabling intersystem querying and borrowing. . . 

The step to minicomputer technology has not been without its dif f ifi 
culties* Four;, craiunercial circulation syste^ns available in 1976 are no 
long^ on tRT" market; however, five compan^^es are offering new (and sqme- 
times untested) circulation systems to the l^ary market. 

Because of its characteristics, public library 'circulation appears 
^►•;to be easier to automate than academic libx-ary circulation! CLSI, which 
b^an as a public library system, continues its resounding sucfcess in ' 
t)^.s ^rea, while its academic library customers are l^ss delighted. 

The ilnterface between cataloging and circulation systems is one to ■ 
be explored further Itn the coping years. The University, of Chicago has 
made significant strides, viith ah on-line technical processing system 
Which is linkrisd to a minicomputer-based circulation ^system. For query 
or for patron notification, the circulation system Is able to access the 
full bibliographic record. - - - • 

Public Services ^ ti, ' ' . v ^ . 

Information retr^yal, long a dream of information scientists., bec^e 
a^ reality for most disciplines in the early 1970«s, When 't>ie Lockheed 

Information System and^ the System Development. Corporation (SDC) began 

r \ ^ . ^ . ' 

acting as distributors of on-line data bases. The publishers of. specials^ 

i ■ 

ized indexes, having used computerized photocomposition techniques, sought 
addi^tional revenue by makingVthe machine-readable data^ available through 
-Lockheed and SDC; this approach followed closely thesNational Library of 
Medicine's move from paper to on-line retriseval in its MEDLINE system. 



i At the end oi 1911; dozens of da^a- bases were accessible on-line,' iH". 
^ fields ranging from engine^ing to sociology and history. The prices of 
these costly Services'were driven down in 1976 by the appearance of a 
y successful ?:ompe|:itor to the two original distributorS--the Bibliographic 
' Retrieval Service (BRS). ' / " c 

Initially, on-line retrieval was a tool for specia^^ libraries, follov/ed" 
soon by academic libraries. By l975, public libraries began to Experiment 
with the use of the systems, some of them concentrating primaril^ on .tfie : 
services offered by the current-CTents^oriented New York ;t^^ " 
^ Bank. Together with the expanded use.: of ^the -systems pame the qu^S:ron of 
fiscal,support. Unyer normal circxjjnstances,. a library- cou.id.not . support 
on-line reference services within its budget. Academic libraries which 
tested this approach found that; full or partial "charging for -■direct costs 
caused a decrease in the^daTtand for the servicer but allowed them to coji-* 
tlnue to offer it to 'those willing and able to^^, ' Scme^lic libraries 
iepllowe<^s|jit. At the same time, many professibnals l?pgan' to decry the 
techniq^; of ^charging for services, believing^ihat all services should be free 
of charge in a publicly supported institution. The planning effort required 
€o ellininate older t less valuable programs ^in favpr of fiill support of 
on-line reference h^s not been forthcoming ir^ mostr institutionS/ However, 
network organij^tion^ such as BRS In Colorado and CLASS in California have ^ ^ 
established ,"^roup" on;:dine reference services. ,^ 1*^* 



An area that is af feinted by both on-line reference services and auto- 
mation of, cataloging procedures is interlibrary lending and borrowing. ' 
^Wlth a network -based system, it is possible to qu^ery the fl^le tp determine 
which neighboring libraries own the desired book. OCLC "is designing^a feature. 

' : ' ^' ■ :. ^. 



which will allow a requesting library to leave an "on-liqe message" for > 
^the ownirtg library, thus^ obviating the need to use the p^ostal" service. 

father, technologies affecting public servid^are the photocopier, audip 
visual techniques, videocable, and satellites. / 
- . Ph6toi:<,iyiers 'have rev^luf>4>ized the information -transfer pirdcess, and 
at the saiile time h^ve created consternation on the part of publishers arX 
attorneys. The 1976 Copyright Law,. taking effect on January 1, 1978, has 
t significantly dl^ninished- the amount of photocopying that^^s dSne both 
within-an^ otitaide libraries in thi^ country.' The National Cdfnmission on 
New Technological Uses of Copyrighted Works (CONTU) must strive further to 
resolve the questions raised, by developing technologies: ho^ is it possible 
-to protect the creat6^ or proprietor of in an age Jhen technology 
allows small port/g^.of data to be copied and/or modified with little 
expense and with incredible ease? ■ ' 

Audio^visual technologies are solidly established in school and public 
Ubraiies,^ in the form of sound rec.ordings, films, tapes, film loops," and 
. slides. Since 1975, librarians have created a^ section within- the- American 
Library Association to deal with both hardware'' (equipment) and software 
(material) concerns of audio-visual material. By mid-1978, the National 
Cc^nmission on Libraries and " Information Science (NCLIS) will issue a report 
from its Project Mediabase-an effort to establish standards and bibliographi. 
control for audio-visual material used in libraries. ' ' -^^^ 

Also a recent focus of a section within -ALA, Videocable technology 
promises much for the future. Tho*e lihraries which are ^le to establish 
videocable programs have sponsored a wide variety of events, frcjin televised 
story hours, to community events, to on-demand televised releirence service. ' 
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Satellite and ndcrowave transmission are of concejrn in this area, as well as 

^ the federal regulations wbich "govern the air vaves. 

Future Trends and Pl;inn^r.rj v 
' . . ■ • ■ 

Y The planning function becon,es difficult where intern,kl\te or .1^^^ 
technologies are concerned, It, is relativeiir^asy to" state, the direction of 
todays trends; tomo«:6w U are more difficult.. anJ^ requirements of a ^ 
library ten or twenty, yLrs from now are nearly impossible to" gSuge. 
/ It is liJcely that minicomputers willjbe prevalent in the coming decades. 

although very l^rge files will still be bist handled-by large computers. 
. Microforms will be a useful interim device for bibliographic Ws. but " " 

Processing will ultimately be more econonical and efficient. A. 
national bibliographic sys tan wi 11^ include the abstracting and indexing 
service data bases? it will be hecessary to provide authority control' in 
order to reconcile the data that aa input by libraries with those that ' .* 
are input by abstracting and indexing services. Users who are now accustomed 
)to card catalogs will need to be retrained to use microform and even on-line 
catalogs. -^Library staff members will become more skilled in assessing 
technological developments and in accepting new forms o5 data. 
r ^ How do we plan for these important changes for the future? Aft important ' 

_ ingredient is the continuing education of each librarian. Equally important 
will be the efforts, on a statewide, regional, and national basis, to edu- 

. . . ♦ ' i 

cate our patrons and our funding agencies to the highly dynamic nature of 
the library environment and the beneficial effects that can accrue to the' 
community. Our governing agencies, unfortunately, still largely see librarians 
as those who chedc out books. Therefore, our planning must be aimed at in-^ 
..forming them o^ the need for additional funding, additional technologies, and 
additional services, to give vital support to an increasingly information- 



^ dependent society. *^ " , 

ErJc ■ /'^ 
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